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(54) Computer system and method for process safety management 

(57) A computer network for gathering information 
and reaching consensus in a multi-user collaborative 
environment for Process Safety Management (PSM). 
Comments and ideas are gathered simultaneously from 
team members in a meeting, using the network. Appa^ 
ratus is provided for storing these inputs and retrieving 
them from a database, and for printing them in prede- 
fined formats. The system provides for team members 
to submit their ideas anonymously in a meeting so that 
people uncomfortable with speaking in front of a group 
can freely share their ideas. The system automatically 
records input so ideas are not lost or mis-recorded. The 
input is converted from the first database into a format 
for word processing to produce the required documents, 
into a format for a project management system to sched- 
ule the work to complete PSM documentation, and into 
a format to produce flow charts of the process being ana- 
lyzed. 
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Description 

TECHNICAL FIELD OF THE INVENTIONS 

These inventions relate to apparatus and methods s 
for process safety assessments for proactive identifica- 
tion, evaluation, and elimination or mitigation of potential 
hazards in processes using toxic, flammable or explosive 
chemicals. 

BACKGROUND 

This section provides an introduction for those who 
are not skilled in the art and incorporates other citations 
by reference. It is not an admission regarding prior art. 

In the late 1980's several application programs were 
developed to allow groups of people to work together by 
sharing information. These applications are referred to 
as Groupware. GroupWare products run on a main- 
frame computer or on a network so that users can com- 
municate in real time. Most Groupware products provide 
one or more of the following functions: 
shared calendaring - view another's electronic calendar 
and possibly schedule meetings on anothers calendar; 
electronic mail - e.g. send messages to another's elec- 
tronic mailbox even when the other person is not signed 
on; 

shared word processing - e.g. allow mufti pie users to 
read and edit the same documents possibly simultane- 
ously; 

shared document control - e.g. automatically keep track 
of who, when and what changes are made to a document 
and allow previous versions to be compared to a current 
version, shared data base management - e.g. allow mul- 
tiple users to read and even write to the same data base, 
group decision support - e.g. allow a group of users to 
communicate anonymously about some question and 
automatically tally votes to reach consensus. 

For example, LotusNotes® (from Lotus, Inc.) pro- 
vides shared calendaring, word processing of shared 
files, and electronic mail in a computer network; Group 
System V™ (from Ventana Corporation of MD) and 
TeamKit® (from IBM corporation) offers anonymous 
email, a good email composing editor, and supports 
group decision making by automatically tabulating anon- 
ymous voting. 

Japanese patent JP 04-293157 describes a Group- 
Ware application. 

The Occupational Safety and Health Administration 
(OSHA) developed the process safety management 
(PSM) standard (1910.1 19). The objective of PSM is to 
prevent the undesired release of hazardous chemicals 
especially into locations which could expose employees 
and others to serious hazards. PSM is the proactive iden- 
tification, evaluation, and mitigation or elimination of 
chemical hazards that could occur as a result of failures 
in design, procedures, or equipment of a process. Effec- 
tive PSM requires a systematic approach to analyzing 
the entire process including: process design, process 



technology, operational and maintenance activities and 
procedures, non-routine activities and procedures, 
emergency preparedness plans and procedures, train- 
ing programs and other elements which impact the proc- 
ess. 

PSM targets highly hazardous chemicals that pos- 
ses toxic, reactive, flammable or explosive properties 
which could potentially lead to a catastrophic incident. 
These substances are listed in paragraph A. 1 of the PSM 
standard. The PSM standard requires an organization to 
develop a thorough, orderly, systematic approach for 
identifying, evaluating, and controlling processes involv- 
ing these highly hazardous chemicals including the fol- 
lowing specific requirements. 

1. Set priorities and conduct analysis according to 
required schedules. 

2. Use an appropriate methodology to determine 
and evaluate process hazards. 

3. Address process hazards, previous incidents with 
catastrophic potential, engineering and administra- 
tive controls applicable to the factors, consequences 
of failure of controls, facility siting, human factors and 
a qualitative evaluation of possible safety and health 
effects of failure of controls on employees. 

4. Perform process hazard assessment (PHA) by a 
team with expertise in engineering and process 
operations, the process being evaluated, and the 
PHA methodology used. 

5. Establish a system to promptly address findings 
and recommendations, assure recommendations 
are documented and resolved, develop a written 
schedule for completing actions, communicate 
actions to operating, maintenance and other 
employees, and to perform and document the 
actions taken. 

6. Update and reevaluate PHAs at least every five 
years. 

7. Retain PHAs and updates for the life of the proc- 
ess. 

PSM is a difficult and time-consuming process for 
an organization to implement. The typical approach is to 
assign individuals to ensure that the requirements of 
each section of the PSM standard are met, and teams 
of people to perform the PHA. The individuals become 
familiar with the standard, organize the work, structure 
the teams and assure education of the teams. The teams 
must be trained to perform the analysis. The teams need 
access and understanding of the operating procedures, 
emergency plans, chemical hazards and precautions, 
process chemistry, safe upper and lower limits of process 
variables, equipment safety systems, etc. All these doc- 
uments must be controlled to assure that all the partici- 
pants are working with the same version of the 
documentation. Members of the teams create parts of 
the documents which must be reviewed, commented on, 
revised and reviewed again until consensus is reached. 
OSHA investigators can come in at any time to ensure 



15 



20 



25 



30 



. 35 



40 



45 



50 



EP 0 693 732 A2 



that the organization is in compliance with the PSM 
standard. 

The above citations are hereby incorporated by ref- 
erence. 

OBJECTS OF THE INVENTION 

It is an object of this invention to reduce the time from 
the beginning of PSM implementation until the PHA is 
complete and documented. 

It is also an object to improve communication 
between members of the teams. 

It is also an object to reduce the risk of errors being 
generated in the PHA and documentation to reduce the 
risk of errors being included in the final documentation. 

Another object of this invention is to encourage par- 
ticipation by team members in analysis meetings to 
reduce the risk that important information will not be 
shared. 

Finally, it is an object of the invention to reduce the 
time required (man hours) to perform PHA for a process. 

SUMMARY QF THE INVENTION 

The inventions of applicants include identification of 
problems inherent in manual methods of performing 
PHA and developing solutions to these problems which 
facilitate fast, accurate analysis of a processes. 

In manual methods for participating in working team 
meeting, participation is hampered by the requirement 
of sequential communication and fear of making embar- 
rassing mistakes in a group setting. Decision making is 
hampered by personal accountability for publicly taken 
positions. Groupware is used to overcome these prob- 
lem by providing concurrent entry of information by mul- 
tiple participants, and anonymous entry of information, 
and decision making by anonymous voting. 

The invention comprises a computer network for 
gathering information in a multi-user collaborative envi- 
ronment in order to conduct PSM. The information 
includes input such as comments and ideas from team 
members participating in a session. Apparatus is pro- 
vided for storing and retrieving these inputs from a data 
base as well as printing them in predetermined formats. 
The system provides for team members to submit their 
ideas anonymously in a meeting so that people uncom- 
fortable with speaking in front of a group can share their 
ideas. The system provides automatic recording of input 
so ideas are not lost or mis-recorded and ideas are simul- 
taneously entered saving valuable group time. Appara- 
tus for automatic voting and tallying of votes is provided 
to allow consensus to be reached quickly. 

Preferably apparatus is also provided to convert 
data from the input data base to a format for a word 
processing system to produce the required documents, 
a project management system to schedule the work (e.g. 
produce PERT charts), and a flow-charting system to 
produce process flow-charts. 



In an initial work session a facilitator uses the system 
to prompt team members to simultaneously enter their 
ideas into the computer network regarding scope of 
work, resource management, prioritization of processes 

s with highly hazardous chemicals, and a work plan. Then 
the facilitator prompts the members to reach consensus 
on these ideas and the facilitator transfers the ideas into 
a data base and uses a word processor to prepare a doc- 
ument from the ideas based on the group consensus. 

w In later work sessions for each process using the 
system in a similar manner, operating procedures, proc- 
ess flows and hazardous chemicals used in the process 
are input, stored and documented. The system is used 
to perform the PHA and create all the documents 

15 required for PSM. Finally the system is used to manage 
all the documents and to update and reevaluate the PHA 
every five years. 

Other features and advantages of these inventions 
will become apparent from the following detailed descrip- 

20 tion of presently preferred embodiments. 

BRIEF DESCRIPTION QF THE DRAWINGS 

Fig. 1 is a block diagram showing a specific embod- 
25 % iment of the workstation network apparatus of 

the invention. 

Fig. 2 is a block diagram showing the layout of the 
system and applications available on the file 
server. 

30 Fig. 3 illustratesthe education exercise of the initial 
strategy session of the invention. 
Fig. 4 illustrates the organizational structure exer- 
cise of the initial strategy session of the inven- 
tion. 

35 Fig. 5 illustrates the work planning exercise of the 
initial strategy session of the invention. 
Fig. 6 illustrates the session of the invention for doc- 
umentating the overall PSM Operating Pro- 
cedures that address each section of the 
40 standard. 

Fig. 7 illustrates the session of the invention for doc- 
umneting operating processures for a proc- 
ess. 

Fig. 8 shows a pseudocode embodiment of the 
45 invention for exporting data from the group- 

ware database to a general purpose data- 
base. 

Fig. 9 shows a pseudocode embodiment of the 
invention for exporting data from the group- 
50 ware database to a word processor database. 



D E SCRIP T ION QF SP E CIF IC EMBOPIMENTS 
INCLUDING TH E BEST MODE FOR CARRYING OUT 
THE INVENTIONS 

FIG. 1 is a schematic of the apparatus of the system 
for process safety management. Portable facilitator 
workstation 140 includes apparatus for data input such 
as a mouse or keyboard 1 42, a display such as an active 
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matrix color LCD display 144, at least one central 
processing unit (CPU) 146, and hardware to direct the 
CPU to perform the functions of the process of the inven- 
tion such as random access memory (RAM) 148 com- 
municating with the CPU, which can be configured as 5 
apparatus to control the CPU and to control other func- 
tions of the workstation. The keyboard, display, CPU, and 
RAM are interconnected for example by at least one bus. 

A multitude of portable member workstations 150 
include apparatus for data input such as a mouse, pen, w 
and/or a keyboard 1 52, a display such as a CRT or pref- 
erably an active matrix color LCD display 154, at least 
one central processing unit (CPU) 156, and hardware to 
control the CPU such as read only memory ROM or pref- 
erably random access memory (RAM) 158 which com- 15 
municates to control the CPU and which can be 
configured as apparatus to control the CPU and other 
functions of the workstation. The keyboard, display, 
CPU, and RAM communicate for example by being inter- 
connected by at least one bus. 20 

A device for producing output such as a printer, 
floppy disk, or connection to an external database must 
be provided to permanently save the results of the ses- 
sion. Preferably paper output is produced by providing a 
plotter for flow charts and a text printer for text. More pref- 25 
erably a laser printer 160 produces both text and dia- 
grams on paper or other sheet material. Computer 
network 162 connects facilitator workstation 140, printer 
1 60, and all member workstations 1 50 together. The net- 
work can be electrical, optical, and/or by broadcast 30 

Apparatus to display the information to the entire 
group (the facilitator and all the participants) is preferred. 
Screen 1 64 is sufficiently large and positioned to provide 
viability of several thousand characters of text displayed 
on the screen by all the members in the meeting (i.e. from 35 
each of the member workstations). Projector 1 66 is con- 
nected to the facilitator workstation or otherwise to the 
network, and positioned with respect to the screen to 
project an image which can preferably be seen from the 
workstations 150. Preferably the image is the same 40 
image as on the facilitator display. 

Preferably, Portable network server computer 1 70 is 
provided to control the network and store programs and 
data required in the session. The server may also include 
keyboard 1 72 for data entry (i.e. input) and active matrix 45 
color LCD display 1 74. The server includes at least one 
CPU 176, and RAM 178. The keyboard, display, and 
hardware to control the CPU such as RAM which com- 
municates to control the CPU for example through at 
least one bus. The RAM can be configured as apparatus so 
to control the CPU and other functions of the workstation, 
including: RAM 180 configured to control the functions 
of the server; and RAM 1 82 configured to control the flow 
of information between the facilitator workstation, the 
laser printer, and the member workstations over the net- 55 
work. Although, control programs described herein can 
be implemented purely in permanent hardware such as 
ROM or even discrete components, configuring RAM is 



much preferred since programming RAM is much sim- 
pler than designing and producing hardware. 

Initial Strategy Session 

This initial facilitated work sessions provide educa- 
tion to all team members regarding the Process Safety 
Management Standard and its requirements. Some 
basic decisions are made regarding scope of the work, 
resource requirements, and prioritization of processes 
with highly hazardous chemicals. Also, a work plan is 
developed. 

Referring to Fig. 2, the customer group gathers in a 
joint meeting to provide input in response to questions 
provided by a facilitator, shown as a PC 202. The PC 
server 205, operating system 206 and applications 207 
are also shown. The session can also include a projector 
204 and screen 203 for viewing and a printer 208 for 
hard-copy output. Each customer participates in the 
meeting via a PC 201 and the questions and answers 
may be selectively displayed on the screen or on each 
PC. 

The Education Exercise in the Initial Strategy Ses- 
sion develops a PSM Education Document. In Fig. 3, the 
session starts with a series of questions loaded into 
TeamFocus® in the Group Outliner tool. The questions 
are designed to give the participants a common under- 
standing of the PSM standard and its elements. They 
also guide the participants through the basic decisions 
that must be made to get started, such as scope, timing, 
and resource commitment. Questions are sent out to the 
group one at a time. Each member of the group provides 
an answer. The Group Outliner tool in TeamFocus® 
allows each participant to view the other participant's 
answers. When everyone has answered the question, 
the answers are reviewed and consolidated into a group 
answer. All participants must concur with the group 
answer. If the group cannot answer the question, a pre- 
defined answer can be imported and modified as 
needed. The facilitator can provide interpretation and 
instruction as needed, since PSM may be unfamiliar to 
some of the participants. This continues until all the 
questions have been answered. The TeamFocus® ses- 
sion output is copied to diskette and loaded into a word 
processor. The session output can either be formatted 
in the word processor tool or in a specialized program. 
In either case, a document is created and printed out for 
the participants. The document is also stored in another 
Groupware tool called LotusNotes® where it can be 
accessed by others in the organization. The PSM Edu- 
cation document is reviewed with all appropriate person- 
nel in the organization so that a common understanding 
and awareness of PSM is attained. 

The Organizational Structure Exercise in the Initial 
Strategy Session identifies the appropriate organiza- 
tional units for PSM and documents the roles and 
responsibilities of each. In Fig. 4, the session starts with 
a list of organizational units that others have put in place 
to achieve compliance with the Process Safety Manage- 
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ment Standard. These may include a management com- 
mittee, a hazard review committee, process hazard 
review teams, etc. After some discussion, the partici- 
pants decide which organizational units are required by 
their organization and these are loaded into TeamFo- 
cus® in the Group Outliner tool. The organizational units 
are sent out to the group one at a time. Each member of 
the group suggests roles and responsibilities for that 
organizational unit. The Group Outliner tool in TeamFo- 
cus® allows each participant to view the other partici- 
pant's suggestions. When everyone has responded, the 
suggestions are reviewed and consolidated into a group 
definition of the roles and responsibilities for that organ- 
izational unit. All participants must concur with the group 
definition. If the group cannot define the responsibilities, 
a predefined set of responsibilities can be imported and 
modif ied as needed. The facilitator can provide interpre- 
tation and instruction as needed, since PSM may be 
unfamiliar to some of the participants. This continues 
until all the organizational units have been addressed. 
The TeamFbcus session output is copied to diskette and 
loaded into a word processor. The session output can 
either be formatted in the word processor tool or in a spe- 
cialized program. In either case, a document is created 
and printed out for the participants. The document is also 
stored in another GroupWare tool called LotusNotes® 
where it can be accessed by others in the organization. 
The Organizational Structure and roles and responsibil- 
ities show what the various teams must do and how they 
will interact with respect to PSM activities. 

The Planning Exercise in the Initial Strategy Session 
identifies all the activities that must be accomplished in 
order to achieve compliance with the Process Safety 
Management Standard. In Fig. 5, the session starts with 
a list of milestones that typically have to be met in order 
to achieve compliance with the Process Safety Manage- 
ment Standard. These may include education, docu- 
mentation, training, hazard review completion, etc. After 
some discussion, an approximate time-line is estab- 
lished for the various milestones and then the milestones 
are loaded into TeamFocus in the Group Outliner tool. 
The milestones are sent out to the group one at a time. 
Each member of the group suggests activities that must 
be accomplished to complete that milestone. The Group 
Outliner tool in TeamFbcus® allows each participant to 
view the other participant's suggestions. When everyone 
has responded, the suggestions are reviewed and con- 
solidated into a group list of activities for that milestone. 
All participants must concur with the group list of activi- 
ties. If the group cannot define the activities, a predefined 
set of activities can be imported and modified as needed. 
The facilitator can provide interpretation and instruction 
as needed, since PSM may be unfamiliar to some of the 
participants. This continues until all the milestones have 
been addressed. At this time, the participants are divided 
into subgroups and each subgroup is assigned one or 
more milestones to work on. Each subgroup is sent the 
list of activities for their respective milestones using 
TeamFbcus® Group Outliner tool. The subgroup identi- 



fies an owner, effort estimate, target date, and status for 
each activity. The responses are reviewed with the entire 
group for concurrence. The TeamFocus® session output 
is copied to diskette and loaded into a project manage- 

5 ment tool for analysis and tracking. The session output 
can either be formatted in the project management tool 
or in a specialized program. In either case, a master work 
plan is created and printed out for the participants. The 
work plan document is also stored in another GroupWare 

w tool called LotusNotes® where it can be accessed by ' 
others in the organization. The Master Work Plan is 
reviewed with Management and used to track progress 
toward compliance with the Process Safety Manage- 
ment Standard. 

15 

PSM Operating Procedure Session 

The PSM Operating Procedure Session develops a 
manual indicating how the organization is in compliance 

20 with each section of the Process Safety Management 
Standard. In Fig. 6, the session starts with a list of topics 
that are needed in the manual or operating procedure. 
These may include an Introduction, Definitions, and 
Requirements by Element. After some discussion, the 

25 participants decide which topics are required by their 
organization and these are loaded into TeamFocus® in 
the Group Outliner or Group Writer tool. The topics are 
sent out to the group one at a time. Each member of the 
group suggests verbiage for that topic. The Group Out- 

30 liner and Group Writer tools in TeamFocus® allow each 
participant to view the other participant's suggestions. 
When everyone has responded, the suggestions are 
reviewed and consolidated into a group response for that 
topic. All participants must concur with the group 

35 response. If the group cannot develop a response for the 
topic, a predefined response can be imported and mod- 
ified as needed. The facilitator can provide interpretation 
and instruction as needed, since PSM may be unfamiliar 
to some of the participants. This continues until all the 

40 topics have been addressed. The TeamFocus session 
output is copied to diskette and loaded into a word proc- 
essor. The session output can either be formatted in the 
word processor tool or in a specialized program. In either 
case, a document is created and printed out for the par- 

45 ticipants. The document is also stored in another Group- 
Ware tool called LotusNotes® where it can be accessed 
by others in the organization. The PSM Operating Pro- 
cedure shows how the organization meets the require- 
ments of the Process Safety Management Standard. 

50 

Work Procedures Sessions 

The Work Procedure Session develops a written 
work procedure for an operation. In Fig. 7, the session 
55 starts with a definition of the operation that is loaded into 
TeamFocus®. in the Group Outliner or Idea Organization 
tool. The group is then asked to identify the first step in 
this operation. Each member of the group suggests an 
activity. The Group Outliner and Idea Organization tools 
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in Team Focus®, allow each participant to view the other 
participant's suggestions. When everyone has 
responded, the suggestions are reviewed, duplicates 
removed, and similar activities merged together. The 
resulting activities are then sequenced. All participants 
must concur with the sequence established by the group. 
The group is then asked to identify the next step in this 
operation. This continues until all the activities have been 
identified and sequenced. The group can then provide 
verbiage that describes how each activity is accom- 
plished, either working in subgroups or all together. 
When this is completed, the TeamFocus® session out- 
put is copied to diskette and loaded into a word proces- 
sor. The session output can either be formatted in the 
word processor tool or in a specialized program. In either 
case, a document is created and printed out for the par- 
ticipants. The document is also stored in another Group- 
Ware tool called LotusNotes® where it can be accessed 
by others in the organization. The Work Procedure doc- 
uments how the organization performs an operation. The 
Work Procedures can be used for training and for audit- 
ing. 

Bridge Programs 

The TeamFocus sessions produce data files com- 
prised of all the groups' responses to the facilitator's 
prompts for information. Upon execution of the export 
programs, these files are formatted into dBase III format 
for import into database tools, such as Microsoft Access. 
An export file from the database tool can be used by 
other bridge programs to construct import files for vari- 
ous tools such as Microsoft Word. Reports and docu- 
ments can be created from the TeamFocus tool, the 
database tool, or from the other software applications. 

EXPORTGO 

Referring to Fig. 8 showing a pseudocode imple- 
mentation of the bridge program EXPORTGO, this spe- 
cialized program used by IBM bridges data from a 
TeamFocus Group Outiiner (GO) session to a dBase ill 
database file. The program begins with a prompt to the 
user to enter the path to the SESSION.DBF file created 
by TeamFocus. The program then verifies that the path 
entered is correct, and if so. reads the file to determine 
the names of all available sessions. These are entered 
into a list box control on the main form. The default 
source and destination paths are set as the current direc- 
tory. They can be changed by the user if need be. The 
user can select as many sessions as desired to be 
exported. When OK is clicked, the EXPORTGO program 
validates all data fields entered by the user. If all is valid, 
the Session Id for the first selected session is used to 
determine input file names. The file containing the GO 
tree structure is named TREE_x.GO" where x is the 
Session Id. An entry of 3 asterisks separates each out- 
line section in the file. When a new section is encoun- 
tered, 7 lines are read and assigned to the variables 



sec num. pnodenum, numnodes, pnodenam, nod en am, 
chikJnum, and nodenum! If the line after these 7 is not 3 
asterisks, then the record is another from the current sec- 
tion of the outline. Secnum, pnodenam, numnodes, and 

5 pnodenam stay the same as the current node. The cur- 
rent line is assigned to nodenam and 2 more lines are 
read into childnum and nodenum.This logic is repeated 
for the entire TREE_x.GO file until empty. Count and 
save the number of sections read. Next, do for i = 1 to 

10 the number of sections read, try to open file L_x-i.GO, 
where x is the Session Id. If the file exists, do for the 
number of nodes in the current section the fol lowing : read 
two lines, the second being the comment file name, and 
assign to comfile. Loop. Then write the records to the 

is DBase III file. 

BOOKMSTR Bridge 

Referring to Fig. 9 showing a pseudocode imple- 

20 mentation of the bridge program BOOKMSTR, this spe- 
cialized program used by IBM bridges data from a 
TeamFocus Group Outiiner (GO) session to IBM Book- 
Master, a word processing product. The program begins 
with the initialization of program variables and checks to 

25 make sure the TeamFocus files exist. The TeamFocus 
files are of 3 types: one showing the overall structure, 
another type for each of the level entries, and another 
type for the comments associated with each of the level 
entries. The program first constructs a title page for the 

30 document. It uses the TeamFocus session name as the 
document title, and prompts for the name of the docu- 
ment owner. It also writes the current system date and 
time on the document title page, as well as an initial revi- 
sion level of 1.0. The standard BookMaster title tags, 

35 "rirtle.". "rdocnum.", "date.", and ":author.", are used 
here. Next, the program constructs the body of the doc- 
ument by writing out the TeamFocus files, starting with 
the level 0 entry and its associated comment file. The 
level 0 entry is given a ":h1 w tag to indicate that it is the 

40 highest level heading in the document. Then it starts a 
new page by issuing a ".pa" tag and writes out the first 
level 1 entry and its associated comment file. The level 

1 entry is given a " :h2" tag to indicate that it is the second 
highest level heading in the document. Each individual 

45 comment in the comment file is treated as a separate 
paragraph by preceding it with a ":p" tag. If there are level 

2 entries, it next writes out each level 2 entry and its asso- 
ciated comment file as before. Each level 2 entry is given 

* a ":h3 H tag to indicate that it is the third highest level head- 
50 ing in the document. Then it starts a new page by issuing 
a ".pa" tag and writes out the next level 1 entry and its 
associated comment file. This continues until all of the 
level 1 entries have been written. At this point, the pro- 
gram calls the BookMaster executable program to format 
55 the document using the above arranged tags and text. 
The document is sent to the printer and the file is copied 
to a designated output directory. 
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WORKBNCH Bridge 

Other Bridge Programs: Other bridge programs can 
similarly be written for other software applications such 
as flow-charting tools. The advantages offered by the 
bridge programs are in time saving and accuracy, as the 
data need not be manually keyed into each tool. 

Advantages 

The combination of facilitated work sessions and 
GroupWare products, when applied to the Process 
Safety Management Standard, allows an organization to 
optimize its resources to achieve compliance with the 
standard in less time than it would otherwise have 
required. The facilitated work sessions allow the work 
teams to focus their efforts and make effective use of 
their time. They also promote teamwork and ownership 
of process safety operating procedures. The GroupWare 
tools allow the work team to quickly collect, organize, and 
document their ideas. At the end of the facilitated ses- 
sion, the team has immediate documentation of their 
work, which can be loaded into other software packages 
for further analysis. The GroupWare tools also allow for 
the proper management of the documentation, making 
immediate access throughout the organization possible. 

Alternative Embodiments 

All of the work described above can be performed 
by individuals or groups working in traditional fashion, 
that is, without the aid of a facilitator and GroupWare 
tools. Work done by individuals must be reviewed by oth- 
ers in order to assure correctness. Numerous iterations 
of drafts and reviews are generally required before all 
parties concur with the decision or document. These iter- 
ations require time. Facilitated work sessions utilizing 
GroupWare tools improve the process by avoiding the 
iterations and involving the right people up front. 

Work done by groups often lacks in quality because 
of unequal participation among team members. Typically 
a small percentage of the group dominate the discus- 
sions and exert undue influence over the resulting deci- 
sion or document. Other members of the group may not 
buy into the resulting decision or document as a result. 
The implications of this generally don't show up until later 
on when recommended actions are not taken. Again, 
time is required to sort this out and correct the problem. 
Rework is often required to document the decision or 
process so that everyone is in agreement. Facilitated 
work sessions utilizing GroupWare tools improve the 
process by giving everyone an equal voice and gaining 
consensus up front. 

The process described in the example above is not 
the only alternative for integrating GroupWare and the 
Process Safety Management Standard. Other Group- 
Ware tools exist besides Team Focus® and can be used 
in its place. Other Project Management tools exist 
besides Applied Business Technology® and can be used 



in its place. Other Word Processing tools exist besides 
IBM Boo kM aster and can be used in its place. 

ft will be appreciated that, although specific embod- 
iments of the invention have been described herein for 
s purposes of illustration, various modifications may be 
made without departing from the spirit and scope of the 
invention. Accordinty, the scope of protection of this 
invention is limited only be the following claims and their 
equivalents. 
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Claims 

1 . A computer network system, comprising: 

a facilitator workstation with a facilitator display and 
rs data input means for inputting data into the system; 
multiple participant workstations with participant 
displays and data input means for inputting data into 
the system, and each workstation having means to 
control the functions of the workstation; 
20 means to produce tangible output; 

team display means communicating with the facili- 
tator workstation for displaying several thousand 
characters of text simultaneously to a plurality of par- 
ticipants; 

25 network means for communication between the 
facilitator workstation, the means to produce output, 
and a plurality of the participant workstations; 
automatic means to control the communication 
between the facilitator workstation, the means to 

30 produce output, and a plurality of the participant 
workstations and to control the functions of the facil- 
itator workstation; 

collection means to automatically collect data from 
a plurality of participant workstations simultaneously 

35 input at a plurality of input means and to display the 
received data simultaneously to a plurality of partic- 
ipants, and to provide for revising the data to resolve 
any inconsistencies in the received data; 
database means for storing and retrieving data; 

40 means for categorizing and organizing the data col- 
lected by the support means and transmitting the 
organized data to the database means; 
word processing means for additional input and 
organization of data into one or more documents 

45 and for transmitting the data to the means for pro- 
ducing tangible output; 

means for retrieving the data from the database and 
further organizing the data for use in the word 
processing means. 

50 

2. The system of claim 1 in team display means 
includes: 

a group display sufficiently large and positioned for 
simultaneous viewing from a plurality of the member 
55 workstations; and 

means for displaying text simultaneously on a plu- 
rality of displays of member workstations. 
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3. The system of claim 1 further comprising: 
means for inputting, storing, and retrieving ques- 
tions for displaying at a group meeting; 
education means for presenting in a group meeting 
depending on input at the facilitator workstation, the 5 
previously loaded questions using team display 
means. 

4. The system of claim 1 further comprising: 

means for retrieving pre-loaded organizational unit 10 
descriptions that others have used to achieve com- 
pliance with the PSM standard, and which are 
loaded with such descriptions, and for displaying the 
organizational unit descriptions using team display 
means and for storing a selection of organizational is 
units selected by input into member workstations for 
implementing the PSM standard. . 

5. The system of claim 5 further comprising, means for 
storing for each selected organizational unit, roles 20 
and responsibilities selected by group consensus 
from data pre-loaded in the system before the group 
meeting or from input from member workstations 
during a group meeting. 

25 

6. The system of claim 1 further comprising: 
means for storing a list of milestones that have to be 
met in order to achieve compliance with the PSM 
standard and displaying the milestones using team 
display means, and for storing a planned time of 30 
completion for each milestone; 

means for presenting the milestones one at a time; 
means for storing a list of activities that must be com- 
pleted to accomplish each milestone in the data 
base in a structure related to the respective mile- 35 
stone; 

means for presenting each activity one at a time; and 
means for storing an owner, an estimate of effort, a 
targot date, and a status for each activity in a data 
base in a structure related to the respective activity. 40 

7. The system of claim 1 further comprising: 
means to use team display means, for simultane- 
ously displaying on a plurality of workstation dis- 
plays, data simultaneously input into input means at 45 
a plurality of member workstations. 

8. The system of claim 1 further comprising: 

a project management system for tracking the com- 
pletion of work and analyzing the status of a project; 50 
and 

means for retrieving and converting data from the 
data base into input format for the project manage- 
ment system. 

55 

9. The system of claim 1 further comprising: 
means for storing a list of topics, for retrieving the 
list, and for displaying the list using the team display 
means; 



means for storing a selection of some of the topics, 
and for retrieving and displaying the selected topics 
one at a time; 

means for organizing and storing text in a data base 
in a structure associated with a respective selected 
topic; 

text processing means for organizing text into a doc- 
ument in a desired format and transmitting the doc- 
ument to tangible output means; 
means for retrieving the selected topics and associ- 
ated text from the data base and converting the 
retrieved data into an input format for the text proc- 
essor means. 

10. A method for using a computer network for educa- 
tion, comprising the steps of: 

pre-loading questions and example answers, into a 
computer network for display during a group meet- 
ing; 

selecting members of a group for participation in a 
facilitated, automated group meeting; 
in a group meeting inputting commands into a facil- 
itator workstation to display questions one at a time 
simultaneously to a plurality of members of the 
group; 

for each question performing the steps of: 
simultaneously inputting answers into multiple mem- 
ber workstations; 

displaying the pre-loaded answer along with a plu- 
rality of the answers input into the member worksta- 
tions, to all the members of the group; 
reaching consensus on the best answer to the ques- 
tion. 

11. The process of claim 20 in which the questions 
include questions about scope, timing and resource 
commitment for PSM. 

1 2. The process of claim 20 further comprising the steps 
of: 

loading the questions and displayed answers into a 
word processor data base; 
editing the questions and answers depending on the 
consensus reached to create a report; 
printing copies of the report for members of the 
group from the word processor data base and dis- 
tributing the copies. 

13. A method for using a computer network for organi- 
zational planning, comprising the steps of: 
pre-loading a list of example organizational units 
and example roles and responsibilities of each 
group in performing PSM into a computer network 
for display during a group meeting; 

selecting members of a group for participation in a 
facilitated, automated group meeting; 
in a group meeting inputting commands into a facil- 
itator workstation to display the list of organizations 
simultaneously to a plurality of members of the 
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group; 

describing the organizations and their relations to 
the members of the team; 

reaching consensus on the selection of organiza- 
tions that will involved in PSM; 5 
for each selected organization performing the steps 
of: 

inputting commands into a facilitator workstation to 
display an organization name and the role and 
responsibilities of the organization simultaneously to 10 
a plurality of members of the group; 
simultaneously inputting comments into multiple 
member workstations regarding the role and 
responsibility of the organization; 
simultaneously displaying a plurality of the com- 15 
ments entered at other workstations at a plurality of 
member workstations; 

reaching consensus on the role and responsibilities 
of the organization. 

20 

14. The method of claim 25 further including the steps 
of: 

loading data including the list of organizations, pre- 
loaded roles and responsibilities and comments into 
a word processor data base; 25 
editing the data depending on the consensus 
reached to create a report; 

printing copies of the report for members of the 
group from the word processor data base and dis- 
tributing the copies. 30 

15. The method of claim 25 in which the organizations 
include: 

a management, committee, a hazard review board, 
and a process hazard review team. 35 

1 6. A method for using a computer network for planning 
activities, comprising the steps of: 

pre-loading a list of example milestones for perform- 
ing PSM and example activities that need to be per- 40 
formed to accomplish the milestones, into a 
computer network for display during a group meet- 
ing; 

selecting members of a group for participation in a 

facilitated, automated group meeting; 45 

reaching consensus on a list of milestones and a 

date for achieving each milestone; 

inputting to produce a list of milestones and dates 

for achieving the milestones into the system; 

for each milestone in the list, in a group meeting, per- so 

forming the steps of: 

inputting commands into a facilitator workstation to 
use team display means to display the milestone 
simultaneously to a plurality of members of the 
group; ss 
simultaneously inputting comments into multiple 
member workstations regarding activities that must " 
be accomplished to meet the milestone; 
simultaneously displaying a plurality of the com- 



ments entered at other workstations at a plurality of 
member workstations; 

reaching consensus on activities that must be 
accomplished to meet the milestone. 

17. The method of claim 30 further including the steps 

of: 

loading the data including the list of milestones and 
comments into a word processor data base; 
editing the data depending on the consensus 
reached to produce a master work plan; 
printing copies of the report for members of the 
group from the word processor data base and dis- 
tributing the copies; 

loading data including the list of milestones and a 
list of activities into a project management system 
for analysis and tracking. 

18. A method of using a computer network for develop- 
ing a document, comprising the steps of: 
pre-loading a preliminary list of topics that need to 
be included in a manual or operating proceedure, 
into a computer network for display during a group 
meeting; 

selecting members of a group for participation in a 
facilitated, automated group meeting; 
reaching consensus on a working list of topics; 
inputting to provide the working list in the system; 
for each topic on the working list, in a group meeting, 
performing the steps of: 

inputting commands into a facilitator workstation to 
use team display means to display the topic simul- 
taneously to a plurality of members of the group; 
simultaneously inputting comments into multiple 
member workstations regarding text for the topic; 
simultaneously displaying a plurality of the com- 
ments entered at other workstations at a plurality of 
member workstations; 

reaching consensus on the contents of text for the 
topic. 

19. The method of claim 32 further including the steps 

of: 

loading the data including the list of topics and the 
comments into a word processor data base; 
editing the data depending on the consensus 
reached to produce the document; 
printing copies of the document for members of the 
group from the data base and distributing the copies; 
loading data including the list of milestones and a 
list of activities into a project management system 
for analysis and tracking. 

20. A method of using a computer network for develop- 
ing a proceedure for an operation, comprising the 
steps of: 

selecting members of a group for participation in a 
facilitated, automated group meeting; 
simultaneously inputting comments into multiple 
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member workstations regarding a definition of the 
operation; 

simultaneously displaying a plurality of the com- 
ments about the definition entered at other worksta- 
tions at a plurality of member workstations; 5 
reaching consensus on the definition of the opera- 
tion; 

inputting the definition of the operation into the sys- 
tem; 

until consensus is reached that all the steps in the w 
operation are listed, for each step in the operation, 
performing the steps of: 

prompting members to identify the next step in the 
operation; 

reaching consensus on the next step; and 15 
entering the step into the system in a list of steps in 
the operation; 

for'each step in the list of steps: 
prompting members to describe how the step is 
accomplished; 20 
simultaneously inputting comments into multiple 
member workstations regarding the description for 
the topic; 

simultaneously displaying a plurality of the com- 
ments entered at other workstations at a plurality of 2 s 
member workstations; 

reaching consensus on the contents of the descrip- 
tion for the step. 



21. The method of claim 34 further including the steps 30 

loading the data including the list of steps and the 
comments into a word processor data base; 
editing the data depending on the consensus 
reached to produce the proceedure; 35 
printing copies of the proceedure for members of the 
group from the word processor data base and dis- 
tributing the copies. 

22. The method of claim 34 further including the steps 40 
of: 

loading the proceedure into a flow diagramming sys- 
tem data base; 

printing out a flow diagram for members of the group 
from the flow diagramming system data base, and 45 
distributing the copies. 
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PROCESS SAFETY MANAGEMENT 

INITIAL STRATEGY-EDUCATION EXERCISE 



LOAD PSM EDUCATION QUESTIONS INTO 
TEAMFOCUS GROUP OUTLINER OR TOPIC COMMENTER 



SEND OUT QUESTION TO ALL PARTICIPANTS 
FOR INDIVIDUAL ANSWERS 



REVIEW ANSWERS AND CONSOLIDATE INTO 
A GROUP ANSWER. GAIN CONSENSUS FROM 
ALL PARTICIPANTS. 



IF APPROPRIATE, IMPORT STANDARD ANSWER. 




SAVE TEAMFOCUS OUTPUT TO DISKETTE. 
RUN EXPORT UTILITY TO LOAD TEAMFOCUS 
SESSION DATA INTO MICROSOFT ACCESS 
DATABASE . 



RUN BRIDGE PROGRAM TO LOAD TEAMFOCUS 
SESSION DATA INTO A WORD PROCESSOR . 
PRODUCE PSM EDUCATION DOCUMENT.. 



STORE PSM EDUCATION DOCUMENT IN 
LOTUS NOTES FOR ACCESS BY ALL 
APPROPRIATE PERSONNEL. 



FIG. 3 
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PROCESS SAFETY MANAGEMENT 
INITIAL STRATEGY SESSION - 

ORGANIZATIONAL 



STRUCTURE EXERCISE 



DETERMINE WHICH ORG UNITS WILL BE NEEDED 
BY THE ENTERPRISE TO PERSUE PSM COMPLIANCE 



LOAD ORG UNITS INTO TEAMFOCUS GROUP 
OUTLINER OR TOPIC COMMENTER 



SEND OUT ORG UNIT TO ALL PARTICIPANTS 
FOR INDIVIDUAL RESPONSES- IDENTIFY ROLES 
AND RESPONSIBILITIES. 



REVIEW ANSWERS AND CONSOLIDATE INTO 
A GROUP DEFINITION OF ROLES AND 
RESPONSIBILITIES. GAIN CONSENSUS FROM 
ALL PARTICIPANTS. 



IF APPROPRIATE, IMPORT STANDARD LIST 
OF ROLES AND RESPONSIBILITIES. 




YES 



SAVE TEAMFOCUS OUTPUT TO DISKETTE. 
RUN EXPORT UTILITY TO LOAD TEAMFOCUS 
SESSION DATA INTO MICROSOFT ACCESS 
DATABASE . 



RUN BRIDGE PROGRAM TO LOAD TEAMFOCUS 
SESSION DATA INTO A WORD PROCESSOR. 
PRODUCE PSM ORG STRUCTURE DOCUMENT. 



STORE PSM ORG STRUCTURE DOCUMENT 
IN LOTUS NOTES FOR ACCESS BY ALL 
APPROPRIATE PERSONEL. 



FIG. 4 
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PROCESS SAFETY MANAGEMENT 
INITIAL STRATEGY SESSION-PLANNING EXERCISE 



IDENTIFY MILESTONES AND LOAD MILESTONES INTO 
TEAMFOCUS GROUP OUTLINER. 

i 

SEND OUT MILESTONE TO ALL PARTICIPANTS FOR 
INDIVIDUAL RESPONSES- IDENTIFY TASKS REQUIRED. 

REVIEW RESPONSES AND CONSOLIDATE INTO A LIST 
OF TASKS REQUIRED FOR THAT MILESTONE. 
GAIN CONSENSUS FROM ALL PARTICIPANTS. 



SET UP TASKS AS TOPICS IN GROUP OUTLINER 
UNDER THE MILESTONE. 




BREAK TEAM UP INTO SUBGROUPS. ASSIGN A 
MILESTONE AND TASKS TO EACH SUBGROUP. SEND 
OUT THAT PORTION OF THE OUTLINE TO THE SUBGROUP. 
. SUBGROUP IDENTIFIES TASK DETAILS. 



REVIEW RESPONSES WITH THE WHOLE TEAM-OWNER, 
EFFORT, TARGET DATE, AND STATUS OF EACH TASK. 
GAIN CONSENSUS FROM ALL PARTICIPANTS. 



SAVE TEAMFOCUS SESSION DATA TO DISKETTE. 
RUN EXPORT UTILITY TO LOAD TEAMFOCUS SESSION 
DATA INTO MICROSOF T ACCESS DATABASE. 

V 

RUN BRIDGE PROGRAM TO LOAD TEAMFOCUS SESSION DATA 
INTO A PROJECT MANAGEMENT TOOL. ANALYZE PROJECT 
PLAN FOR CRITICAL PATH AND DEPENDENCIES. ADJUST 
PLAN AS APPR OPRIATE. PRODUCE PLAN DOCUMENT. 

V 

STORE PSM WORK PLAN DOCUMENT IN LOTUS NOTES 
FOR RETRIEVAL BY ALL APPROPRIATE PERSONNEL. 



FIG. 5 
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PROCESS SAFETY MANAGEMENT 

PSM OPERATING PROCEDURE SESSION 



BUILD STRUCTURE OF PSM OPERATING PROCEDURE IN 
TEAMFOCUS GROUP OUTLINER OR GROUP WRITER. 
LOAD TOPICS UNDER INTRODUCTION SECTION. 
LOAD TOPICS UNDER PSM REQUIREMENTS BY ELEMENT 



SEND OUT TOPIC TO ALL PARTICIPANTS FOR 
INDIVIDUAL RESPONSES-DETAILED 
VERBAGE FOR THAT TOPIC. 



REVIEW RESPONSES AND CONSOLIDATE INTO 

A GROUP RESPONSE FOR THAT TOPIC. 
GAIN CONSENSUS FROM ALL PARTICIPANTS. 



IF APPROPRIATE, IMPORT STANDARD TEXT FOR THE 
TOPIC AND MODIFY AS NEEDED. 




YES 



SAVE TEAMFOCUS SESSION TO DISKETTE. 
RUN EXPORT UTILITY TO LOAD TEAMFOCUS 
SESSION DATA INTO MICROSOFT ACCESS 
DATABASE . 



RUN BRIDGE PROGRAM TO LOAD TEAMFOCUS 
SESSION DATA INTO A WORD PROCESSOR. 
PRODUCE PSM OPERATING PROCEDURE DOCUMENT. 



STORE PSM OPERATING PROCEDURE 
DOCUMENT IN LOTUS NOTES FOR ACCESSj 
BY ALL APPROPRIATE PERSONEL. 



FIG. 6 
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PROCESS SAFETY MANAGEMENT 
WORK PROCEDURES SESSIONS 



DEFINE OPERATION AND LOAD INTO TEAMFOCUS 
IDEA ORGANIZATION OR GROUP OUTLINER. 



SET BOUNDS FOR THE OPERATION 

-STARTS WITH 

-ENDS WITH 



SEND OUT TO ALL PARTICIPANTS FOR INDIVIDUAL 
RESPONSES- IDENTIFY THE NEXT STEP 
IN THE OPERATION. 



REVIEW RESPONSES AND CONSOLIDATE INTO 
A GROUP ANSWER. GAIN CONSENSUS FROM 
ALL PARTICIPANTS ON WHAT THE NEXT 

STEP IN THE OPERATION IS. 




YES 



USE TEAMFOCUS IDEA ORGANIZATION OR GROUP 
OUTLINER COMMENT SECTION TO DOCUMENT A 
DESCRIPTION OF HOW EACH STEP IS DONE. . 
REVIEW RESPONSES AND GAIN CONSENSUS. 



SAVE TEAMFOCUS SESSION TO DISKETTE. 
RUN EXPORT UTILITY TO LOAD TEAMFOCUS 
SESSION DATA INTO MICROSOFT ACCESS DATABASE 



RUN BRIDGE PROGRAM TO LOAD TEAMFOCUS 
SESSION DATA INTO A WORD PROCESSOR. 
PRODUCE OPERATING PROCEDURE DOCUMENT . 



STORE OPERATING PROCEDURE 
DOCUMENT IN LOTUS NOTES FOR ACCESS 
BY ALL APPROPRIATE PERSONEL. 



FIG. 7 
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EXPORT - EXPORT UTILITY FROM GROUPWARE TO DBASE 
III DATABASE 

(1) PROMPT USER FOR PATH TO SESSION INFORMATION 
FILE AND VERIFY THAT IT EXISTS. 

(2) FILL A LIST BOX WITH EACH SESSION NAME 
AVAILABLE. 

(3) SET DEFAULT SOURCE AND DESTINATION PATHS 
AS CURRENT DIRECTORY. 

(4) VERIFY USER SELECTIONS. 

(5) OPEN THE OUTPUT DATABASE FILE. 

(6) READ THE FIRST RECORD FROM THE TREE STRUCTURE 
FILE 

(7) AS LONG AS THERE ARE RECORDS IN THE 
INPUT FILE, DO THE FOLLLOWING: 

(8) CHECK RECORD FOR 3 ASTERISKS 

(9) IF 3 ASTERISKS. THEN DO THE FOLLOWING: 

(10) START NEW SECTION IN ARRAY AND BUMP 
SECCTR BY 1 

(11) READ THE NEXT 7 LINES AND ASSIGN 
TO SECNUM .PNODENUM , NUMNODES 

(12) PNODENAM, NODENAM, CHILDNUM , AND NODENUM 

(13) ELSE DO THIS 

(14) KEEP CURRENT SECNUM, PNODENUM, NUMNODES 
AND PNODENAM VALUES 

(15) ASSIGN CURRENT RECORD TO NODENAM 

(16) READ THE NEXT 2 LINES AND ASSIGN 
TO CHILDNUM AND NODENUM 

( 17) END IF 

(18) LOOP BACK TO STEP (7) 

(19) DO FOR EACH SECCTR 

(20) IF LABEL FILE EXISTS FOR THAT SECTION, 
OPEN AND READ A RECORD 

(21) AS LONG AS THERE ARE RECORDS 
DO THE FOLLOWING: 

(22) READ PAIRED LINES FOR EACH NODE IN THE 
CURRENT SECTION AND 

(23) ASSIGN THE SECOND LINE TO THE COMFILE 
FIELD IN THE ARRAY 

(24) LOOP TO STEP (21 ) 

(25) LOOP TO STEP ( 19) 

(26) NOW LOOP THROUGH THE ARRAY AND WRITE THE 
RECORDS TO THE OUTPUT FILE 

(27) EXIT THE PROGRAM 



FIG. 8 



18 



EP 0 693 732 A2 



APPLICATION DEVELOPMENT WORKSTATION 

— • BOOKM ASTER BRIDGE PROGRAM 

(FOR IBM'S WORD PROCESSOR-BOOKMASTER) 

INITIALIZE PROGRAM VARIABLES 
VERIFY INPUT FILES EXIST 

- BUILD TITLE PAGE 

WRITE DOCUMENT TITLE 
WRITE DOCUMENT REVISION LEVEL 
WRITE DATE/TIME 

WRITE DOCUMENT OWNER NAME AND ADDRESS 



BUILD DOCUMENT BODY 
START NEW PAGE 
WRITE LEVEL 0 ENTRY 

= FOR EACH COMMENT 

START NEW PARAGRAPH 
WRITE COMMENT 

=~ FOR EACH LEVEL 1 ENTRY 
START NEW PAGE 
WRITE ENTRY TITLE 

FOR EACH COMMENT 

START NEW PARAGRAPH 
WRITE COMMENT 



r FOR EACH LEVEL 2 ENTRY 
START NEW PARAGRAPH 
WRITE ENTRY TITLE 
pFOR EACH COMMENT 

START NEW PARAGRAPH 
WRITE COMMENT 



FORMAT DOCUMENT 

(EXECUTE WORD - PROCESSOR PROGRAM) 
PRINT DOCUMENT 

(ISSUE OPERATING SYSTEM PRINT COMMAND) 
SAVE DOCUMENT 

(ISSUE OPERATING SYSTEM COPY COMMAND) 
EXIT 



FIG. 9 
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